(5, 6 ). The phosphate system also contains hydrolyzed complexes, but the main problem is the insolubility of AJPO4, which provides a difficult heterogeneous environment for analysis. In near-neutral solutions, therefore, experimental observations of the total soluble [Al] can be explained either by a relatively soluble A1PO4 phase and weak aqueous complexes, or also, and just as well, by a highly insoluble phase and strong aqueous complexes.
Because the only way to distinguish between these endpoints is to use as a benchmark a Method. Experiments were performed at three different H contents, achieved by addition of HC1 to HP042 solutions. At each value, two solutions were prepared to contain 22 mmol/L phosphate in 0.6 mol/L NaC1, one with and one without 2 mmol/L citrate. To 25-mL portions of each solution were added equal volumes of 0 to 3.6 mmol/L A13 solution in 0.6 mol/L NaCl so that the resulting solutions contained 11 mmolIL phosphate, 0 or 1 mmol/L citrate, and 0 to 1.8 mmolJL A1(llI), all in 0.6 moWL NaCl. After thorough mixing, 5 mL of each solution was diluted 10-fold with 0.6 mol/L NaCl to yield the serum conditions of 1.1 mmolIL inorganic phosphate and 0.1 mmol/L citrate. In total, 124 solutions were prepared over the pH range 6.5-7.7 and analyzed over time with respect to pH and turbidity, i.e., amount of precipitate. Figs. 2 and 3 , coupled with the lack of turbidity until the A13 is in molar excess over citrate, indicates that the strong citrate binding obviates the possibility of a fully quantitative comparison.
Results

Previous
The present results may, however, be used to place upper and lower limits on the solubility product of Al(P04)075(OH) 075 and, once that has been accomplished, the maximum stability of possible aqueous aluminum phosphate complexes may also be estimated. and without (0) 1 mmol/L citrate.
phosphate.
The lower limit is fixed by the citrate complex that prevents formation of any Al(P04)075(OH)075 up to an Al(HI)/citrate molar ratio of 1.0. The limits were determined by use of the computer program SOLGASWATER (9) supplied with equilibrium models for Al(ffi) hydrolysis, citrate complexation, and the acid-base properties of citric and phosphoric acids. Thus we conclude that citrate remains the main small molecule binding A13 in serum.
As a possible model to rationalize the nonstoichiometric behavior of the precipitate formed, and similar to that already performed on aluminosilicates (10), we formulate the solubility equilibrium for the alumino-hydroxy-phosphate as Al(PO4)1(OH)31_,1
with the associated solubility product constant
When f = 1, the equation reduces to that for the solubility of AJPO4; when f = 0, it reduces to that for the solubility of Al(OH)3. 
